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CHAM HILL

Hanlob GtuuP. Inc.

P.O. Bm, 75U0

CH2MHILL
^ Hanford Group, Inc.

June 17, 2004

Mr. S. J. Trent, Manager
Environmental Information Systems
Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

Riahlend, WAB93fi2

CH2M-0401824

FINAL REPORT FOR THE SOII, SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FISCAL YEAR 2004

References: 1. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

,

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Interoffice Memorandum, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FH-0300583, dated February 3, 2003.

SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods," Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and Apri121, 2004. The samples were analyzed in accordance with Reference 1
through Reference 5.
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Mr. S. J. Trent
Page 2
June 17, 2004

CH2M-0401824

Should you have questions regarding this matter, please contact R. A. Bushaw at 373-4314.

Very truly yours,

Ruth A. Bushaw, Project Coordinator

Analytical Project Management

dtb

Atttachments (4)
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Consisting of 14 pages, including coversheet
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Attachment 1
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED

DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the

222-S Laboratory between March 24 and Apri121, 2004. The samples were analyzed in

accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 216-Z-9 Trench

Characterization Borehole Sampling andAnalysis Concurrencefor Analytical Requirements

(analytical instructions) (Reference 2), Semi-Volatile Organic Compound Analysis

(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover

letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer

sample identification number and laboratory identification numbers is presented in the Sample

Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator

Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four

different sample delivery groups (SDG), as noted in the following.

SDG 222S20040061-This SDG consists of one customer sample numbered B 17N61. This
sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,

in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic
compounds (VOC) was the only request for this sample. The sample was described as dark
brown, medium coarse sand.

SDG 222S20040073-This SDG consists of three customer samples numbered B 1 8XW3,
B18XR8, and B190T8-A. Samples B18XW3 and B18XR8 were collected on April 8, 2004.
Sample B18XW3 was delivered to the laboratory on April 14, 2004, in three 40-mI. amber

bottles with septum lids for low-level VOC analysis only. For sample B 18XR8, three
5-g En Core® samplers were received on Apri18, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B 18XR8 for semivolatile
organic compound analysis (SVOA), polychlorinated biphenyl (PCB) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark

brown, medium coarse sand.
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Sample B190T)O-A was collected and delivered to the laboratory on April 15, 2004. As received,

it was labeled as B 190T8 for a radscreen analysis. However, after receipt, the customer point of
contact requested an additional isotopic plutonium analysis and requested that the results be

reported using the sample number B 190T8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222520040100-This SDG consists of two customer samples numbered B 1'7N64 and

B17N68. These samples were collected and delivered to the laboratory on Apri121, 2004.

Sample B17N64 was received in five 40-mL amber bottles with septum lids for low-level VOC

analysis only. Sample B17N68 was received in three 5-g En CoreS samplers for high-level

VOC analysis only. Sample ^317N68 was described like the previous samples: dark brown,

medium coarse sand.

For sample B17N64, three of the five bottles contained dark brown, medium coarse sand and the
remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-
level VOC analysis was performed using the first three of the bottles in numerical order and was
reported as sample number SO4M0001.15. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the iqatrlx spike (MS) and matrix spike duplicate
(MSD) analyses both contained the darker browri sand. The customer point of contact was
informed of the discrepancy and an additional VOC analysis was requested on the remaining vial
that contained darker sand. No additional MS or MSD analyses were perfomud. The sample
results for the additional analysis are reported as sample B17N64-A (SO4M000124), as the
customer requested.

SDG 222S20040101-This SDG consists ofone customer sample numbered B191Y4. The

sample was collected and delivered to the laboratory on April 21, 2004. Five bottles were
received for analysis; one 60-mL bottle was received for SVOA, one 500-mL bottle for

radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.
On Apri128, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on April 29, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist concerning the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve

homogenization. However, the relative percent difference (RPD) between sample and duplicate
results for most analytes meet the acceptance criteria listed in the analytical instructions,
indicating good precision was obtained.

RLVE
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As noted in Section 2.0 for B191Y4, the sample was provided in three amber glass bottles with no

preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the

sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846

(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was

received from the customer point of contact on April 19, 2004, requesting the laboratory to make

every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample

B18XR8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an

8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-

day holding time was not met because of a combination of the 8-day delay between sampling and
delivery, and issues with scheduling resources and preparation of the fume hoods for the
laboratory outage.

5.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes. In this table, solid samples that were prepared by water digest are indicated
with a°W" in the aliquot class (A#) column, and an "S" indicates a distillation preparation was
used. An "A" indicates an acid digest of a solid, and an "E" indicates that the stronger acid soil
leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in
this column, this indicates that the analysis was performed on a direct subsample with no
separate preparation, or with sample preparation that was included as part of the analytical
procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report are in
the same units as indicated for the sample. However, for the ion chromatography (IC),
inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),
and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually

µg/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B18XR'3 (S04M000096)-The concentration reported for carbon tetrachloride (CC14)

exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of

260 µg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample Bl8XR8 (S04M000095) was collected at

the same time on the same day. This sample was submitted to the laboratory for high-level VOC

analysis. No CC14 was detected in this sample at a detection limit of 240 µg/kg. For the high-
level VOC analysis, some of the CCl4 might have been lost due to the required process of
opening the En Core® sampler to the atmosphere to transfer the sample to a vial for preserving.
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Sample B17N64 (SO4M000115}-The concentration reported for acetone exceeded the

calibration range for the requested low-level VOC analysis. Therefore, the result of 170 µg/kg

should be considered an estimate. Since the entire sample was used in process during the first

analysis, no reanalysis was possible. Sample B17N68 (SO4M000116) was collected at the same

time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.

Acetone was detected at 660 µg/kg, but the result should be considered an estimate because it is

less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.

For the high-level VOC analysis, some of acetone might have been lost due to the required

process of opening the En Core® sampler to the atmosphere to transfer the sample to a vial for

preserving.

Sample B191Y4 (SO4M000118)-The concentration reported for CC14 exceeded the calibration

range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of

290 µg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample B191Y4-A
(SO4M000123) was an aliquot removed from the same sample vial and preserved for high-level

VOC analysis. For this analysis, CC14 was not detected at a detection limit of 130 gg/kg. Again,

opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.

No reanalysis was requested.

6.0 QUALPfY CONTROL RESULTS

6.1 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy of the gross (or total) alpha, gross (or
total) beta, and ICP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for LCS analysis for sample B16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These compounds are part of the quality control (QC) protocol associated with an
unrelated project Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B 17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or prepatation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.

10l(if10 isi^S:



a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with

sample B 18XR8. The level of Cr measured in the blank was about 60% of the

concentration measured in the sample. The level Pb measured in the blank was about

10% of that measured in the sample. The sample was reprepared and reanalyzed and the

reanalysis results confirmed that the original sample results were not affected by the

contamination detected in the blank. The reanalysis was not reported because a larger

sample size was used, which may have caused incomplete digestion of some analytes.

This issue did not affect the comparison of the Cr and Pb results between the two digests.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample

B 18XR8 for total U. The level ofU detected in the blank was about 9% of that detected

in the sample. The reported results are considered estimates because they are less than

10 times the reported detection limit. They should also be considered biased high due to

contamination. If the results are corrected for the high bias, they are confirmed by the

sum of the U isotopes reported from the ICP-MS analysis. The sample was not

reanalyzed because they were in agreement with the ICP-MS and because they would

still be reported as estimates on a reanalysis due to the large dilution required to reduce

matrix interference.

c. Thorium-232,73SU, and 238U were detected in the blank prepared and analyzed with
sample B 18XR8 by ICP-MS. For all three analytes, the level detected in the blank was
considered insignificant because it was less than 5% of the concentration reported for the

sample, as allowed by QAPP-016.

d. Beta activity was detected in the blank prepared and analyzed with sample B18XR8 for

total beta. However, the contamination was considered insignificant because the blank

activity was less than 5% of the activity in the sample, as allowed by QAPP-016.

e. Nitrite (NO2) was detected in the water digest preparation blank analyzed with sample
B18XR8. However, the contamination was considered insignificant because no NOZ was
detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B18XR8 (SO4M000095)
(high-level VOC), B18XW3 (SO4M000096) (low-level VOC), and B17N64-A
(SO4M000124) (low-level VOC). For sample B18XR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant. For sample B 1 7N64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
B18XW3, the acetone concentration reported for the blank was greater than the EQL and
was about 20% of the sample concentration. For this sample, since the entire sample was
used in process during the first analysis, no reanalysis was possible. Therefore, the

acetone result should be considered biased high for B 18XW3.

g. Low levels of 2-butanone were detected in the blanks analyzed with samples B18XW3

(SO4M000096) (low-level VOC) and B17N64-A (SO4M000124) (low-level VOC). In

both instances, the blank result was less than the EQL and was considered insignificant.
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6.3 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision

for analysis was an RPD ±20% for radionuclides and ±30% for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD
criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuclide analyses or if the counting uncertainty is greater than 15% for
radionuclide analyses. Although total U and Cl had RPDs greater than 30% and Z33U and 234U

had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For 'Sr, the RPD was also greater than 20%, but the counting uncertainty was greater
than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6A MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed for each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. On@ MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1 Low-level batch:
SDG 222S20040061 only - B17N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

b. Batch 2 High-level batch:
SDG 222S20040073 only - B18XR8 (SO4M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

c. Batch 3 Low-level batch:
SDG 222S20040073 only - B18XW3 (SO4M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

d. Batch 4 Low-level batch:

SDG 222S20040100 - B17N64 (SO4M000115); MS and MSD analyzed
with this sample.
SDG 222S20040101 - B191Y4 (SO4M000118); no additional QC run
with this sample.

e. Batch 5 Low-level batch:
SDG 222520040100 - B 17N64A (SO4M000124); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received. There were insufficient vials available to provide
additional QC for this sample.
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f. Batch 6 High-level batch:
SDG 222S20040100-B17N68 (SO4M000116); MS and MSD analyzed

with this sample.
SDG222S20040101-B191Y4-A (SO4M000123); no additional QC run

with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and

MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS

analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical

instructions requested that the laboratory report MS recoveries only for the representative set of

compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).

For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most

commonly detected in samples on the Hanford site. All analytes met the accuracy criterion

stated in the analytical instructions.

In addition to the MS analysis, an MSD was analyzed with the SVOA, VOC, and PCB analyses

to evaluate method precision. The spike RPD between the MS and MSD met the precision

criterion for all analyses.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone

were part of the standard mix used for MS analysis for sample B17N61 in addition to those

compounds listed in the Anastos letters. These compounds are part of the QC protocol

associated with an unrelated project. Although the ketones were not required to be reported, they

are included in the Data Summary Report for B 17N61 only, but they are not included in the

MS/MSD evaluation.

For radionuclides, the accuracy of the gross (or total) alpha, gross (or total) beta, and ICP-MS

analytes was evaluated from the LCS and MS recoveries. For all other radionuclide analyses, the

accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested

radionuclideaccuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy

criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table 1 through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

41 0 1i r" i3 1i

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.
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Table 2. MS/MSD Recoveries and RPD for VOA for B1SXW3.

Table 3. MS/MSD Recoveries and RPD for VOA for B18XR8.

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.

Table 5. MS/MSD Recoveries and RPD for VOA for B17N68.



Table 6. MS/MSD Recoveries and RPD for SVOA for B1SXR8.

Phenol 87 92 6

2-Chlorophenol 81 84 4

1,4-Dichlorobenzene 75 83 10

N-Nitroso-di-n-propylamine 82 88 7

1,2,4-Trichlorobenzene 83 90 8

4-Chloro-3-methylphenol 85 88 3

Acenaphthene 87 92 6

4-Nitrophenol 86 89 3

2,4-Dinitrotoluene 80 85 6

Pentachlorophenol 72 76 5

Pyrene 79 86 8

6.5 SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOC, SVOA, and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix

cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-016.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but

were not requested in the analytical instructions. These results are considered "opportunistic"
rather than tentatively identified compounds (TIC) because the results are more accurate. The

calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)
for these compounds are presented in Table 8. The MDLs are included in parentheses after the

sample results. Results that should be considered estimated because the concentration was not

greater than 10 times the MDL are indicated with a (J) and those that are estimated because the

concentration exceeded the calibration range are indicated with an (E).

0 o P, 0 0 1 ;1

Table 7. MS/MSD Recoveries and RPD for PCB for B18XR8.



0

^

n-Butanol 71-36-3

iau

µg/kg

ie a. vppornm

260 (25)

msnc vompouna

1500 (20) (E)

xesans ior v v

ND

a..

301 (19) ND 947 (22) (E)

Tetrahydrofaran 109-99-9 µg/kg 9.6 (2.2) (J) 112 (1.8) 93 (2.4) 36 (1.7) ND 51(2.0)

2-Hexanone 591-78-6 µg/kg ND 1.3 (0.6) (J) 1.3 (0.8) (J) 7.6 (0.6) ND 1.5 (0.6) (J)

2-Pentanone 107-87-9 µglkg ND ND 6.6 (2.4) (J) 6.0 (1.7) (J) ND ND

Carbon disulfide 75-15-0 µg/kg ND ND ND ND ND 11 (0.9)

Stycene 100-42-5 µg/kg ND ND ND ND ND 2.9 (0.7) (J)

1,2-Dibromo-3-
chlompmpane

96-12-8 µg/kg ND ND •ND ND ND 588 (75) (J)

ND-Not daxted.



For sample B 17N61 (SO4M000022), three opportunistic VOC compounds were reported in the

preliminary report as detected in the sample. However, finther examination of the data

determined that methyl acetate was detected in most of the blanks, LCS, and samples.

Therefore, that compound was considered to be contamination from an unknown source and not

related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the

laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).

The laboratory was requested to perform a TIC search for these compounds. These compounds

were not detected in any of the samples.

Several other TICs were identified in the samples. The TICs are identified by the instrument

library search based only on masses in the spectra and are not based on retention times or

verified with independent check standards. These compounds could be misidentified because of

matrix effects. The concentrations are estimated based only on the nearest internal standard and

a presumed response factor of 1. The TIC results Are presented in Table 9.

For sample B17N61 (SO4M000022), the prelimipary report indicated that tbree TICs were

identified during the VOC analysis. However, further examination ofthe data determined that
cyclotetrasiloxane, octamethyl was detected in most of the blanks, LCS, and samples. Therefore,

that compound was considered to be contamination from an unknown source and not related to

the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTPTATION LINIITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte

except mercury. The Data Summary Report provides MDLs. These must be converted to EQL

to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated

as 10 times the reported MDL. The radionuclide analyses use several different conversion

factors for determining the EQL. For gamma energy analysis (GEA) and 237Np, the EQL is five

times the reported MDL. For total alpha, total beta and 90Sr, the EQL is three times the reported

MDL. For the determination of isotopic plutonium and americium by alpha energy analysis, the

MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits

possible for these analyses.
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2-Propanol, 2-methyl- (tert-
butanol)

'1'able Y. lentat

75-65A

rvely laen

µg/kg

ilIIea l;om(lo

4.3

anas rrom vvs, twmysrs.

ND ND ND ND

1-Hexanol, 2-ethyl 104-76-7 µg/kg 8.5 ND ND ND ND

Butanal 123-72-8 µg/kg ND 18 ND ND ND

Methane, nitro 75-52-5 µg/kg ND 5.5 ND ND ND

2,5-Cyclohexadiene-1,4-dione,
2,6-bis(1,1-dimethylethyl}

719-22-2 µg/kg ND 4.5 6.2 ND ND

1-Hessnol, 2-ethyl 104-76-7 µg/kg ND 24 ND 12 ND

Ethane, hexachloro 67-72-1 µg/kg ND 5.2 ND 15 ND

Isopropyl alcohol 67-63-0 µg/kg ND ND ND ND 10

Pentanal 110-62-3 µg/kg ND ND ND 8.9 ND

Hexanal 66-25-1 µg/kg ND ND ND 13 ND

Ethene, tribromo 598-16-3 µg/kg ND ND ND 5.7 ND

Benzoic acid, 2-
[(trimefhylsilyl)oxyl-.
trimethylsilyl ester

3789-85-3 µg/kg ND ND ND ND 6.3

° ND-Not dUected.



7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported

results.

Table 10. Analylical Procedures.

pH Direct LA-212-105 Rev. D-0

Hg Direct LA-325-106 Rev. C-0

CN Direct LA-695-102 Rev. 1-2

NH4 Distillation LA-533-101 Rev. K-0

IC Water digest LA-533-107 Rev. C-2

Sulfide Direct LA-361-101 Rev. A-2

Total U Acid digest LA-925-009 Rev. D-5

ICP Acid digest LA-505-161 Rev. D-1

ICP-MS

Total alpha/total
beta

Acid digest

Environmental digest

LA-506-102 Rev. A-0

LA-508-101 Rev. I-1

GEA Environmental digest LA-548-121 Rev. F-5

90Sr Environmental digest LA-220-103 Rev. F-10
237Np Environmental digest LA-933-141 Rev. H-7

238Pu, 239/740Ai Environmental digest LA-953-104 Rev. D-1
241Am

VOA

Environmental digest

Direct

LA-953-104 Rev. D-1

LA-523-118 Rev. A-2

SVOA Organic extraction LA-523-135 Rev. A-2

PCB Organic extraction LA-523-140 Rev. B-0

Notes:
Acid d[gest procedure: LA505-163 Rev. D-2 EwAronmeutel acid digest procedure: LA-544-101 Rev. G5
Waterdigestproceduro:LA-504101Rev.I-0 Orgydoex>xaetionprocadure:IA-523-138Rev.D-0
Distillatiom procedure: LA-544112 Rev. A-1
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CdtE NUMBER: 222S20040061
SEGMENT #: 6171161

SEGMENT PORTION• VOA

Page: 1

S ler R
SO4N000022
504M0 2

AY Anel e
vi t lor de
Ch oroiathane

Unit

ug/Kg

Stendard %
We

a

Blank
<1.5
<1.6

Result
<.7
<1.8

D Licate
a

re/ a

Avera
n/a

a

RPD X
We
We

S Rec X
a
a

Det Limit
2
2

Count ErrX
n/a
n/ a

SOW1000022 Meth tene Ch oride u n/a <1.3 <1.4 a We We Na 1 a
SO4M 2Z Acetans UQ/Kg .1e+02 <0.92 26 e e e 1.1et02 1 e
504M000022 1 1-Dichloroethane ua/ Kg n/ a <0.80 <0.88 a We We n/ a 0.9 n/a
SO4M000022 1-Dichlorcet ena cia & tran un/Ka n/ a <1.4 <1.5 n a a a 1 a
S06M000022 Chloroform tig/K g a <0.72 0.96 e We a a 0.8 a
5 22 1-Dich oroethene UO/Ka n/ a <0.76 <0.84 n e a a n a 0.8 n/a

anane 1.1et02 <0.82 36 e a We 1.Oet02 0.9 a
S04 22 1 7-Tne oroethene ty/Kg W e <0.70 <0.77 ft/s a e a 0, a
SO4M000 Carbon Tetrachloride uglK9 n/ a <1.3 19 n/a n a Na n a 1 n/ a
SO4M0

SO4N000022

Tr chloroethene
Bentene
4-Met -2- tanone

LUM
K

90
88

.Oe+02

<0.86
<0.66
<0.74

<0.95
<0.73
<0.82

re/ a
We

a

n/a
n/ a

a

We
n a

e

88
88

1.Oe'02

0.9
0.7
0.8

We
n a

a

SO4M000022
S06

Tetrachloroet ene
To vene
Chlorabenzane

K
K

a

91

<0.70
<0.64
<0. 6

<0.77
<0.71
<0.84

We
n/ a
n/a

n/a
a
a

We
a

Na

a
87
90

0.8
0.7
0.8

e
a

No
S04 2 Et L ene Na <0.98 <1.1 a

e
a e a a

504fID00022 K enea tota a <1.6 <1:8
"
ar l a a a 2 e

504N0000 1 1-Dichloroethene WAG 73 <0. 6 <0.B4 n a a Na 711 1 0.8 a

d
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Data Sumoery Report

CORE NLRIBER: 222520040073
SEGNENT 0: B181LR8

SEGNENT PORT

^

Page: 1

IDN: Acte et est

lee R AS Anal e Unit Standerd % Blank Reault D licate Aver e RPD X k Rec X Det Linit Count ErrX

504N000103 A S Lver -ICP-Acid Di est 95.8 <4.(IOe-03 <0.743 0.924 n/a a .5 0.74 a
6 e9

SO 00 03 A Areenic - ICP-Acid Di gest 11 <0.0514 <9. <9.63 n e We 111 .

SO4N000 03 A Bariue -ICP-Acid D igest w/o .8 <7.30e-03 43.4 46. 4.1 7.42 %.9 1.4 We

S04N000103 A Be llius -ICP-Acid Digest ug/ 103 <7.70e-03 <1.43 <1.64 We e 102 1.4 n/a

SO4N0001 A B issuth - ICP-Aci d Di gest 94.9 <0.0508 <9.44 <9.52 n/a a 94.6 9.4 a

S06N0 0103 A Cadsium - ICP-Aci Digest 94.6 c4.20e-03 1t.7 13.0 12.4 10.5 92.4 0.78 e

S04N000103 A Chromiua - ICP-Acid Di gest LO/A 9.3 0.0496 15.5 15.1 15.3 2 95.5 .7 n/ a

S04M 103 A Conce r -ICP Di t 97.6 <7. -03 13.2 13.7 13.4 3. 63 96.4 1.5 rif e .

S04M000 03 A L thtum -ICP-Ac i d Dt st un/g 100 <B.tOe-03 10.4 11.3 10.8 8.29 99.6 1.5 s

103 A Mannaimme - D igest 95.5 <3.40e-03 310 8.22 95.9 0. 63 e

SO4N0001 A NtckeL -ICP-Aeid Di gest 97.4 0.0142 25.4 27.4 26.4 .45 94. 2.3 n/a

304M 103 A Phos rus -ICP-Acid Di gest .95.9 <0.0556 533 5 7 545 4.26 96.8 10 e

1 A Le - ICP-Acid Di t 91.4 <D.0 5. 6 7.11 6.44 20.9 89.8 4.6 a

03 A Anti -ICP-Aci D1 t .3 <0.0502 <9. 2 c9.41 e a 79.5 9.3 e

S 110001 A Se eniun - ICP-Acid Di gest uqlq 96.8 <0. .18 <9.26 e a 96.4 9.2 a

SO4NOl10 03 A StroMiun - [CP-Acf Di ges t 99. <3.30e-03 15.2 17.3 .3 13.0 98.4 0.67 e

5 1 A 2inc -ICP-Acid D7 t 92. <6. e-0 42 3 2.6 42:4 0.808 91.3 1.3 a

SEi u71ta7 Hxllltal: tnvl nTat /wla ul l

S leR R AN Anatyte Unit Standerd X BLank Result D licete Aver e RPD X S Rec % Det Limit Cant ErrX

504M00004 E Uran tm Phoa orescence - wq 94.8 5.66e-03 1.22 1.66 1.44 30.6 80.4 0.B3
-0431

e
2 0

50414000104 E Pu-239/240 TRU-SPEC Resin uci 90.9 <1.22e-04 2.26e-03 2.61e-03 2.44e-03 14.4 n/a e. .
2 8

50411000 04 E Pu-238 TRU-SPEC Resin IonEx uC a <1.31r04 b. 7e-04 5.45e-04 6.Dte-04 18.6 n s .4e-04
Se-OS

.
80

S04N000104 E N 37 TTA Extraction LiC i/A 103 <2. e-05 2. 89e-05 2.45e-05 2.67e-05 16.5 n/ a .

50414104 E T or um-232 ICP 5 us/g 103 0.319 6.36 5.71 6.04 1g.7 94.2 9.6e-04 a

S04N0g01 E Uranttm-233 ICP/NS Acid Di u n/ a c3.60e-03 3.24e-04 2.53 -04 2.88e-O4 24.5 n/a 7.2e-05 n/ a

S04N000104 E Uraniua- ICP S Acid Di a <1.20e-03 6.7Be-0 5.44e-05 .6.11e-05 22.0 a 2.4e-05 n/a

S 00 04 E Uranium-235 ICP S Acid 0 99.9 9.74e-03 6.79e-03 6.44e-03 6.62e-03 5.39 109 8.ee-05 a

504N000104 E Uranius- ICP
/14

S Aeid Di 101 1.38 0.922 0.910 0.916 1.35 98.5 4.4e-03 n/a

S04M0001 E Cobalt-60 GEA uCi 103 <.37e-05 <1.53e-05 <1.37e-05 We e n/a 1.5e-05 a

304N000104 E Anti -1y GEA uCi e ^3.69e- 5 <3.4 e-05 .75e-05 a n e n/ a 3.5e-0 a5 rif

S04Ng001 E Cesiur GEA uCi a <1.10e-05 <1.2 e-05 <1.20e-05 n/a e Na 1.3e-05 n/ a

SO4N 1 E Cesiue-137 6EA uCi 108 7.09e-05 <2. 1e-115 Q.54e-05 e e rile 2.6e-05 n/ a

SO4NOOD 04 E Eur iuo-1 2 gEA uci a <1.96e-05 <2.07e-05 <2.12e-05 n a a e 2.te-05 .n e

404N000104 E Euro ium-154 GEA uci a di.87e-05 W.40e-05 <4.77e-05 a a We 4.4e-05 a

5044000 E Eur iuar155 GEA. uCi a <1.68e-05 <2.06e-05 <2.11e-05 a e a 2.1a-05 n a

S04M000104 E Atn-241 TRU-SPEC Resin LonEx uCl 104 <0.0166 0.309 0. 0.304 3.29 e g.0
0
2 2.3

24 1
SO4N0001 E AL a Env: Soltds iscs uCi 10D <6.51e-05 0.2% 0.279 0. 5.91 85.8 1. e- .

S0411000104 E 8ete in Env. Solids isc uC 109 1. -03 0.0548 0.05091 0.0528 .38 108 4.2e-04 2.4

S04N000228 E Sr-89 90 Enr. Sot ds uC 101 <4.05e-07 741a-07 5.08e-07 6.24e-07 37.3 a 7.9e-0 7 82

I\:
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SEGMENT PORTION: NN4 DistilLatiOn

PaOe: 2

S le/ R AN Ans te Unit Starderd % Blank Result D licate Avera e RPD X k Rec % Det Limit Count ErrX

50 105 5 Amsmntu4 lan-IC-D onex 100 103 <0.100 92 161 177 17.8 .6 1.ie+02 n a

SEGMENT PORTION- PCB

SEGMENT

^.^

S leR R Ad Anal e Unit Standard X Blank Result D Licate Avera RPD % Ree % Det Limit Count Err%

7 Aroc or-1016NET 5W-846 8082 ug/Kg a <16 <39 We NO We a 4.erD1 a

504M00010 Aroclor-1221NET SN- 8082 ua/ Kq a <5.2 - <12 We a a a 1.e+01 We
S 1lroclor12321ET SW-846 e0B2 up/Kg n e <92 <2.2e+02 We n/a e rile 2.eFO2 n/a
S04M000107 Araelor-1242NET SN- 8082 e <17 0 a a n e a 4.et07 a

07 Aroc or-7 BLIET SN- 80 a 6.3 <13 n/a We a a 1.e+01 a

504M0 107 Aroclor-1 4L8:T SN-846 8082 ug/Kg n/ a n/a a 86
'

7 We
SO4N0001 7 Arac or-126 T 511-846 BDB LxI/Kg a <23 <54 a n/a a nta 5.e+01 n a

SEGMENT

S le/ R AM Anal e Unlt Statdard X Blank Result Dup licate] Average RPD X S Rec X Det Limit Count ErrX

001D1 emde Water Istillation 10
1

<0.550 <0. 51 <0.405 a n e 99 .0 0.45 n/ a
S 701 Merw CVAA PE with FLAS 04 <1.OOe-04 0.0900 0.0960 0.0930 6.45 98.D 0.040 W e

1 wi So td lea n e n a 5.971 5.99 5.98
O.

e 0.0 0 e

504M00010 Sulfide Nicrodist. & ISE 90.7 <0.158 <14.6 1.6 e a 87.2 15 e

cY..F3*iLi`lI

S te/ R AS Msl e Unit Standard % Blank , Res t Du licate Aver RPD X S Rec % Det Limit Count ErrX

0106 P o enol 74 <4.0e+02 <9.6e+02 a We a 1.e+03 We

11000106 Phenol 86 4. <9.6e+02 a n a n a 87 1. n/ a

SO 1 06 -ChloroohenoL 80 <4.Oe+02 <9. 2 e e a 87 1.e+03 n/a

S0444000106 P ena 91 <4.Oe+02 H.6e+02 n/a We a 79 7.e+03 We

S04M000106 N-Nitroso- i-n- lemina <4.0eM2 <9.6e+02 a n/a We 82 .e+(13 a

S04M000106 1 2 4-Tr chlorobenzene SV VA/M 89 <4.0e+02 <9.6e+02 n/a n/a n e 83 t.e+03 We

504M0001 4-Chloro-3-mt
fiv l

ph enol K
8

c4. 02 <9.6eW2 n/ a e e 85 1.e+03 n/ a

S04M000106 Acen thene 9214j <4.Oe•02 H.6e+02 W e n a a 88 1.e+03 a

504M0001 4-Nier l u K
3

<4Oe+02 <9.6e+02 e a a 86 1.e+03 a

SO4M000106 2 4-Dinitrotoluene u K <4.0e+02 <9.6e+02 81 1.e+03 a

504N000106 2-Meth L enol K

M

<4.Oe+02 N6e^02 1.et03 a

S04M000106 & 4 Neth 1 enol Total <4.Oe+02 .6e+02 a i

504ND00106 7 4-lchlorohenzena MRLK <40e+02 e e a 75

S04N000106 Tte u/K <4.0e+02 <9.6e+02 a a n e a - 1.e+03 a

S leA R Al Anal e unit Standard X Blank Resuult D licate Avera^m RPD X S k Rec X Det Limit Count ErrX

SO4M000095 V l Chloride K a <6.0et02 c5.6et02 n/ a a a We 6.e+02 n/ a

S 000 5 Chlaromet ane ual

"

n/a <6. 2 .2e+02 We e We 6.e+02 We

Meth lene Chlonde n e <2. e+02 <2. e+02 We e e We 2.e+02 a

SO4M000095 Acetone /K a 8.5e+02 <1.7e+02 a a n/ a rx/a 2.e+02 n/ a

504M000095 7 1-D oroethane K a .2e+02 <3.0e+02 n/ a a We n/a 3.e+02 a

SO4000095 1 2-D1 loroethene cis & tren K e <2.8e+02 <2.6e+02 n/a e n/e n/a .e+02 n a

S04M(100095 Chloroform a <1.4e+02 <1.4e+0 . 1 . n/e a n e 1.e+02 a
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Page: 3

Seem, Le; R
S 0095

Aft Ans lyt e
1 2 D loroet ane
2-B t ane

Onit Standard %
n/a

a

Blank
<.5e^02
<1.6e•02

Result
<.4
< 1 . 50022

Duo licate
e
a

Avera
e

We

RPo X
e
e

SDk Rec
e
e

Det Limit
1.e•02
1.et0

Count ErrX
a

-rva
S M000095 1 1 1-Tn to thane if. <1, e^02 <.3et02 a a a 1.eW2 a

Ca Tetraehlorida ugfK9 a Q. 02 . eW2 n a a n e a 2.e+02 n/a
SU4MLVOM Tri oroethene LwK9 1.0ef02 <1.7eW2 <1.6e^ e a a 89 2.e.02 a
s Benzena UQ/Ky 1.0e+02 <.3e'02 <1.2 a a a 91 1, n a
50411000095 4-Ne -2- vwro n <1.5e+02 <1.4e+02 a e e e 1.eW2 a

Tetrachl t ene ugm n a <1.4e+02 <.3 n/a a a a .1.e+02 a
S Tol <1. eF02 <1.2er02 a role e 89 1.er02 e

Chlorabanzene u 1.Oe«02 <1.Se+ <1. a e a 1 1.e+02 a
S Et t bonzene K e <2.0e^02 <1. 2 a a a a .e.02 a
SO4M lenes tota K e .2e'02 .0eF02 a e e a 3.e+02 a
S 0095 1 1-Oichloroethene K 1.2e+02 <1.5e+02 <1.4et02 a a e eri. 2 a

SEGMENT PORTI011: Water Df t

Se lei R AN alal te Unit Standard % Blank Recult D licate Average RPD % SDk Rec X oet Limit Cou^t ErrX
SO4M 102 V Fluoride IC SY846 ug/g 97.6 .0120 <24.9 <24.7 n/ a n a 102 25 a

02 V Chlortde sV-846 UgIg 94.0 <0.017D 39.7 6 1 .7 50.7 .5 95.2 35 a
00102 V Nitrite IC 96.0 0. 30 <224 <222 a a 96.4 2.2e+02 e

SD4A000 02 V N trate IC SY846 UH/ff . 4 <0.1 5.91et03 6.26e+03 6. er03 5.75 109 .9et02 a
S04N0001 2 V Phoa ate IC 46. . 5 <0.120 <249 <247 a e 98.3 2.5e402 a
S04 1 V Sulfate it LIDA 95.8 <0.138 <287 <284 e a 9.8 2.9e+02 a

---•

lti

t.'-
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Data Sumery Report

CORE NUNBER: 222520040073
SEGMENT N: B18%HS

SE9IEXT PORTLOY• VOA

Page: 4

S Le/ R AC Anel e Onit Staralard X BLank Result licate Average RPD X S Rec % Oct Lim1t Count Err%

S04N000096 vi l Chlori u a <1.5 <1.3 We n/a We n/a 1 n/a

SO4N000096 Chloranet ane K a <1.6 <1.5 e a a a 1 a

S Neth ene ChLoride K n/a <1.3 <1.1 e We We a 1 a

S04N000096 Acetone We 10 51 e a a We 0.8 a

504M 00096 1 1-Dichloroethene We <0.80 <0.72 We We We e 0.7 We

1-Die oroathene cis & tran n a <1.4 <1.2 e e a e 1 a

504N000096 Chloroforw We <0.72 1 5 n/ a n a n/e We 0.6 a

SD4M 1 2-D chloroetharo K e <D.76 <0.68 We n/a a n/a 0.7 We

SO4N -Butanorc C e 0.94 27 We a We e 0.7 n/ a

SO
S

1 1-Trichtorcethale
Ca ietrechloride
Tri Loroethene
Benzene
-Me 1-2- tancne

K
un/K g

/
ugAg

a
e

1.oe+02
1.08'0

a

-<0.70
<13
4.86
<0.66
<0.74

<0.63 a
.6e+02 We
<0.77 We
<0.59 We
<0.66 We

a
a
e

We
We

e
a
a
a
a

n/a
n a

1.Oe•02
.0e+02
We

0.6
1

0.8
0.6
0.7

a
We
We
n/a
We

S04lW00096 Tetrachloroethene a <0.70 0.94 a a We e 0.6 a

04N000D96
Toluene
Ch orobenzene
Eth lhentane

ua/Kg
Lm/ Kg
u9lKg

96
1.Oe+02

a

<0.
<0.76
<0.98

<0. 7 e
. <0.68 We

<0.88 n/ a

We
a

n a
/a

95
99
a

0.6
0.7
0.9

We
n/a
n a

504A 096 X Lenee totaL a <1.6 <1.4 a n e e a 1 a

000096 1-Dich oroethene / 97 a e e 0.7 a
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Data Sunoery Report

CORE NU(BER: 222S20040073
SEGMENT #: 8190T8-{1 pl"

SEGMENT PORTION• Environmental

:.^

ti-

i11

6123104
iA A:..e--

Page: 5

S le# R A# Anal e IAnit Stattlerd X Blank Result Dup L Averagel RPD X Spk Rec % Det Limit Count ErrX

SO4NOOD108
504N000108

E
E

Pu-239/240 TRU-SPEC Reatn
Pu- TRU-SPEC Resin lonEA

uCi
uCl

111
n/e

<1.2 a-03
<1.46e-03

4.99e-03
<1.48e-03

5.7Ye- 05,
<1.86e-03

5.39e-03
n/a

1.8
n/a

a
a

1.3e- 3
1.5e-03

4.4
1.Oe+02
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Date SuRqary Report

CORE NuNBER: 222520040100
SEGMENT C: B171464

SEGMENT PCRTION- 90A

Page: 6

Samo tet R AA Aro e Unit lank Result D Licate Aver e RPD X S Rec Z Det Limit Count Err%
404N000115 Vi ChLoride K n/a , <1.8 We We a a 2 We
S 115 C loromethare We .6 <2.0 a n a e a 2 We
504N000115 Neth lene Chlor de 1.3 <1.5 a a a a 1 a
8 11 Acetore u n/a .92 1.7e+02 We a We a 1 We

115 1 7-Dichloroeihene ualKg We .80 <0.96 040 We We a 1 We
B04N000115 1 2- ichloroethene eis & tran ug/Kg <1.4 <1.6 We a We a 2 a
SO 000115 lChL oro on 0.72 8.7 ' e We e e 0. 9 a
SO4N000115 1 2-D ebloroetharo ug/Kq 0.76 <0.91 n e a We a 0.9 n/a
SO4N00011 2-Butanana -uEV Kg 0. 2 75 a We We n/a 1 n/a

75 7 7 - Trichloroe ane 0.70

fl

<0.84 n/a We n/a We 0.8 a
S 115 Carban Tetr ori <1.3 9 Na rile We a 1 a
504N0007 Trie Loroethene 0.86 <1.0 We a a 1.0 7

Bans ull/Kg 0. 6 <0.79 We a a 1.0et02 0.8 a
SOfIK100115 - Ne tarwne .74 1.2 We n/a We n a 0.9 a
SO4M0007t Tetra aroe ene n/ a .70<0 .70 2.0 a e e arl/ 0.8 e
8 115 Toluene K 0. 1.3 n/a e a 94 0.8 e
804N000115 Chlorobenzene u K 0.76 a n a a 1.0 0.9 a
SO4R000 5 Et zene 0.98 <7:2 a ne a a
504N00011 % ler^ total c1.6 < a a e a 2 a
SOLN000115 1 0.76 <0.91 a a a 94 0.9 a

^^?
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Data 5uaaary Report

CORE IBMER: 222S20040100
SEGMENT N: B17N64-A

SEGMENT PQlTION • VDA

Page: 7

Sawte# R Al Anal te Untt Standard % Blank Result D lteate Average RPD X Ree X Det Linit Count ErrX
904N000 2 Y Ch ori <1.3 a a a e 7 a

MOOD124 Chlormethafre K <7. a rkla a a 1 e
bM0001 lene lorlde ug/Kg <1. We e We We 1 a

S 00012
5041KKK1 124

12

Acetane
1- ichloroethane

1. 2-Dlchloroethene c stren
uA/Ka

K
Crkta <0.80 <0.67

<1.2

e
e
e

a
a
a

We
a
a

a
a

0.6
0 7

7

a
a
a

24 Chlorofora e e a a 0.6 e
1 1 2-Did^loroethane ug/Ka e n e a a 0.6 a
124 2-Butenare LKVKA 80 ft/a n e e e 0. e
12 1 1-Tn oroeene toft <0.59
12 Cartqn Tetrachlote vS/Kg 2.4e+0 a a We We 1 a
124
124

5 124

Trichloroethene
Banzene
4- etfi -owenmt arone

LmtfKg
K

99
98
a

<0.86
<0.66
<0.74

<0.
<0.5
<0.6

a
a
a

a
e

We

We
a
a

n/e
e

We

0.7
0.6
0.6

e
n e
We

Tetrachloroet ene a .70 5.4 e We a a 0.6 a
5 12 Toluene t%VKg 95 <0.64 <0. a a We We 0. n/a
SO4H00012 lorohmzene UALK9 97 <0.76 . <0. a n/a e We 0.6 a

0007 Ethylbenzene ua/Ka n/a <0.98 <0.82 a a We a 0.8 a
604H0007 X lenea ( totaL ) K a <7.6 <1, e We e n/ a I e

I(000724 7-Dichlorcethane 94 <0. 6 <0. e We a a 0.6 a

..^,

^



16-Jun-2004 07:58:23
A-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Suanary Report

CORE NUMBER: 222520040100
SEri(ENT p: B17N68

SEGMENT PORTId1: VW

PeBe: 8

S let R AN Anal te Unit Standard X Blank Reault D licete Average RPD % t Count Err%
504ND00 6 vi l Chloride a <1.5e+02 <1.7et02 n/ a e a 2 Na

000176 Chloraoethmm K n/a <1.beM2 <7.8ei02 We n/a a 2 n/ a
S04N0001 Methytene Chloride n/a <1.3e^02 <1.4et02 We We e 2 a
S Acetone K a H2 6.6e• 2 a a a Z

W

n/ a
504NOW716 1 1-D c loroathane u K n/a <80 <89 e We We 1 n/a
SD4N0OD716 1 2-Di loroethene cia & tren n/a <1.4eF02 <1.SeF02 We n/ a Ne 2 n/a
S04N00 16 Chloroforn e <72 <80 We e We 07 e
S04N000716 2-D{chloraethene Ne <76 <84 Fil e n a We 01 a
8041b00116 2-&rtanane URI a <82 <97 e a a n 1 a
S 116 1 1-Tr1 oroethena K n/a <70 c77 We n a Na 8.e+0 n/a
S04N000116 Carbon Tetrechtor( a <1.3e'02 c.4et02 a e a 11 1.et02 We
S04N000116 Trich oroethene K 83 <86 <95 a We e 9.e+ We
S04N000 6 Benzene u K 94 <66 <73 a n/ a We 1.0e+02 .e+01 We
SO4N000116

116504N000
804N000116

4-Meth L-2- ana^e
Tetraehloroethene
To uane

u We
a

1.0eW2

<74
<70
<64

<82
<77
<77

We
n/a

e

We
e
a

a
Ne
rXl s

1

8.ef01
7.e+0

e

S04 Chlorahenzme 99 <76 <84 a n/a a 8.e^01 Na
SO4N000116 Eth lbencene K a <.. a a a .e^02 a
30411000116 K enea tote e <1. 02 <.8e+A2 a e 2.e+02 a

1 1-Die loroetherq K 79 <76 <84 e a 8.et07 a

,7:;)

:`^



16-jun-2004 07:58:35
A-0002-1(21)

Attechment 2
29 TRENCN5

Date Su:oary Report

CORE NU(SER: 222520040101
SE6MENT N: B191Y4

SEGMENT PORTSON: VOA

Page: 9

S lek R Al Anal e Unit Stendard % Blenh Result D licate Aver RPD X S Rec % Det Limit Count ErrX
S011q0011 Vi L Chloride u K n/a <1.5 <1.5 a n/a n a a 1 a
S 4N00011 Ch orasat ane ug/Ko e <1.6 <7. a a e a 2 a

N00011 Meth lene Chlori e <1.3 <1. a We e rkta 1 a
S 11 Acetore a <0.92 41 e n/a a a 0.9 e
504M00017 1-D chloroethene K n e <0.80 <0, n/a n/ a a e 0.8 n/ a
504M000 1 1 2-Dfchloroethene cis 8 tran a <1.4 <. e n/a We We I We
304M00011 l ChLor n/a <0. 72 7 e a . a a 0.7 a
SOW(00011 7 2-Dichloraethane We <0.76 <0. 75 We n/a a e 0. a
SO4M00011 2-Buterone We <0.82 22 a a a n/a 0.8 a
S04M00017 1 1-Trt loraethane a ^<0.70 <0. 69 n/a n/a e e 0.7 a
5041100017 Cerhon Tetrachloride a <1.3 2.9e+02 e e e a 7 We

M00017 Trichloroethene un/Kg 1.OeW2 <0. 1.1 rl/a e a e 0.8 We
SO4M00011 Benzene 1.0e+02 <0.66 0.97 e e a a 0.6 a
S04M000 7 4-Neth l- - tanane ull/Ka a <0.74 <D. 73 e n/ a a n/ a 0.7 rk/a
904110010118 Tetre loroethare e <0.70 1. 6 We a a a 0. a

178 Toluena 97 <0.64 0, n/a n/a e n/a 0. n/a
SOWq0071 loro6enxene ug/xg 7.Oe.02 <0.76 0. e n/ a rtla a 0,7

4M000 18 Et lbenzene n/ a <0.98 <0 .97 a a e a 1 n e
0118 X lenea total a <1.6 <1.6 a a a n/a 2 e

504N000118 7 1-Di loroethene UWK9 95 c0.76 1.1 e e e a 0.7 n/e

^
.^

X-



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-015-097 P°a° 1 of 1

Collector CompanYContact TeiephoneNo. ProjectCoordinator
Prite Code 8N DateTurnaround

OenUpopNPfster/iiughes Soeve Treat 373-5 969 TRENT, 51
60 Days

Project Designation Slmpling Loeapon SAF No. Air Quality q
216-Z-9 Tanch Charecoerirshon Bmehole - Soil 216ZA/C3426 P03-018

IceChestNo.. FieldLoSbookNo. COA Method of Shipment
HNF•N-336I 119152ES10 GovecnnuntVrhicie

Shipped To OdbikProperty No. BillofLading/AlrBiliNo.

272-S Lab Operatimu WA WA

POSSIBLESAMPLEHAZARDS/RFMARRS

R4DIOAC77VE79EYt7: B191Y3 Presern6oa
cw^c ctloicc we.

Ty pc of Container ^. so
p

Special Handling and/or Stdrage

- No. of Conhiner(e)
3 1 1

4OmL 61mL 5
Voiame

arha.0)h seea®
SP-W

9paw

mmr! me
SAMPLE ANALYSIS

Sempie No. Metrix • Sample Dah Sample Time

B191Y4 SOLL ^ X

/Y r ate

CHAIN OF POSSESSION Sign/Print Namu SPECW. INSTRUCTIONS Matrix •

m ime` /pR ii i h d B /R R - B N " The ashormory is to achieva e deeaion limh ar5 pCUg and la pCila for gross alpim aed gmv bela,
snqe e y am tlnpeetrcdy.-

®' IY tlri

4

1 so-som

RehnquithdB/R ved 1n /^/ZO P)VOA-8260A-Comph(eVOA.g260A(Add-0n)IACetonimlaHe^mne.n-BUtylhmmne) n-sWv
'"', _ ^^/E P O fVOA-9270A(7YI.kSeni-VOA-g270A(Add-0n){7^,4-TdmahyWenzene, ^

•
RelinquiAvedey/ReonuedFtlme Detv'rime RereivedHy/Slartdlo Dete/rune

LyclWmce m Wnaphmai
(3)CBoaAbry4Grass Spa.trmwpyi(Aimo-137,Cabek-60.Buopium132.Emopivn-

A-Ak
us•muxesu.

154, Euopion-1531; thamoe 5Ve<- 125, Cesimn•1341; Americinm•261; Gmtopic ovon.. Wuw

e0nquishedBy/RemowdFmm Detelfime ReoeiwdBy/Slortdln - DaWrimo . FlutonionSieotopicTltwim (7fionun-̂131):IsotopiaUtlw
k 90-Srv90:Nepm^

237:TMe1lMm1um
t

^
ASSOCtak^ w ^^

wtiwp
w.pdtl.r(. ^7oP

eL n'^'d
5^

d'l^ O
r-v<a.a.w.

De^r^^ /StatledluReeai edB nxdf ine
etlo a

N^iSTIGwb fuy/ $
xo^w,

Rel inquished v y ^^^^ ,

t

-j -_ ^

^C+c
inquished By/Ra.oved From Datdr®e Reaived ByBimM In DelJfune

LABORATORY Received By Tiae Dnldrime

SECTION

FINAL SAMPLE aspossi Malhod Dhposed By Dsle?ime

DISPOSITION .

--^ A-6003-618(03/03)



GENERATOR KNOWLEDGE INFORMATION

1. ChalnofCustodyNumber CACNICOA 1184789920 CustunerldentificaBonNumber

2. Ust generator knovAedge or desaiptlon of process that produoad sample. Or 8st desorip5on of eample source:

216-Z-9 Trench DNAPL Investigation

MSDS AvaaableT . Q No Q Yes Hanford MSDS No.

a) Does the sample contain any of the fdlovAng listed waste codes?

By eheskin9 'unknoam' the eustomer undenstands that no knowledge Is avaflehle followln9 a cueNl search.

List Federal Waste Code(s): List Constltuent(s):

P Codes: Q Yes (9) No 0 Unknown

U Codes: 0 Yes Q No 0 Unknown

K Codes: Q Yes ^ No 0 Unknown

F Codes: 8001 Carbon tetrachloride Yes Q No 0 Unkrawn

b) Llstapplicable charactedsOc waste codes, 8ash.paint, PH. cons8aient% and concenbatlons as appropriate.

D001: q FP <100'F q FP _100 9140'F . q DOT O.ddtzer Q Yes Q No Q Unknown

D002: - QYes @)NO QUnknown

DD03: q Cyanide q SulSdo q Water Reedlve ^ Other Q Yes . 0 No 0 Unknown
..

D006-01143 (IdenSN eppllcable waste codes and wnoenba5ons):
(I a . peroidde fanner
^(oslve, air reac8ve) Q Yes O No 0 Unknown

c). If charadedatic list any
nY known underyAn9 hazardous constituents (UHCs) reasonably expected to be present, and thelr concentratlons that may be

present above t)te LDtreatment standald (40 CF.R 288.48):

N/A

d) List any imown Land Disposal Restrlcgons (LDR) subcategodes, If apptloeble (40 CFR 288.40):

N/A

e) LLVtanyappllcable WasldngtonStatedangerouswastecodes: not ulredif

WT01: Q Yes Q No Q Unknown ^^regulated)

WT02: 0 Yes Q No 0 Unknown

Woot: Q.Yas QQ No QUnluw.vn

List constituents and oxkentrations:

4. Is this material TSCA regulated Tor PCBs7 0 Yes Q No Q Unknown

(•State mbrWre rule for ignltabiliQr)

WPg1: Q Yes 0 No 0 Unknovm

WP02 Q Yes Q No 0 Unknown

WP03: 0 Yes Q No 0 Unknown

Fgn3:' Q Yes No 0 Unknown

0 Analysis Requested

LLvt concentration If applirable:
If yes, what Is the source of the PCBs? (sea TSCA PCB Hanford Site User Guide, DOF1R4200130)

q PCB Llquid Waste q PCB Bulk Product Waste q PCB Transfonrer >_5g0 ppm q Unknown

q PCB Remedlation Waste q PCB R&D Waste . q PCB contaninated alec6lnl equlpment(capacitorlballast) c500 ppm

q PCB Spil Matedai q PCB Item q Other PCB Waste 01st)

5. Is this matedal TRU? Q Yes Q No ^ Unknown

6 ACCURACY OF INFORMATION
for obtaining this Infornletlon, that to the best of my kno.dedge, the Inforrnatlon

Pdnt 8 Sign Data

Riga 1
of

1 (1 ^ 11(1 .t)4}



16-jun-2004 07;58:45
A-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Suaaery Report

CORE NN®ER: 222520040101
SE(21ENT 7T: B191Y4-A

SEtlLENT PORTLON: VOR

Page: 10

S Lef R
SO4M000123
S D123

AL Anal te
Yi t Chloride
C Lor eetc ane

Unit Standard %
n a

a

Blank
<1.5e*02
<1.6e+02

Result
<7.5e+02
<1.6e'02

D licate
a
e

Avere e
W e
We

RPD %
e
e

Rec X
n/a
n/a

Det Limit
1.e+02
2.e+02

Count Err%
e
a

S04M000123 He lene Chlorida n/a <1.8e+02 <1.2e+02 a n/ a e We 1.er02 n/ a
5061( 1
506NOOD1
304M000123
N

Acetone
1 1-Dichloroethana
1 2-Diehloroethena cia & tran u K

a
n/ a
n/ a

<92
<80

<1.4et02

5.9e+02
<79

<1.4e.02

e
a

n/a

We
We
Na

a
We

e

n/ a
We
n/a

9.e+01
8.e+01
1.e+02

n a
We
n/ a

504M0001 Chtoroforn /K n/ a <72 <71 n/a n/e rx/a We 7.e}01 n/ a
S M000123 1 2-Dichloroethane K a <76 < n/ a We a We 7.et01 e
S04ND00123 2-Butenone URIK9 e <82 <81 a n/ a a n/ a S.e+01 a

0 23 1 1-Trichloroethane WAR a <70 <69 n/a We We a 7.et01 a
SO4M000 l Ca rbon Tetrachlortda uglKg a <1.3et02 <- et02 n/a n/ a a a 1.et02 No
SO4M000123 Trichloroethene 83 <86 <85 n/a n/a We a 8.et01 a
SO4M0001 Benzene 94 <66 <65 n/a n a e We 6.et07 n/ a
SO4M000123 4-Meth 1-2- entenona UGIIK9 We <74 <73 We a a a 7.e^01 a

T23 TetraM oroethena n/a <70 a n/e a a .etUt a
SO4M000123 To uena ug/ Ka t.De'02 <63 a We e We 6. n a
SO4M000123
S
S 000123

Chlorobenzene
Et ene
X lenea totalEEEIA

ua/Kg
Ualu
gAg

99
a

I fa

<76
<9B

<1.6ei02

• <75
<97

<1. 02

s
e
e

a
e
a

a
a
e

We
a

- n/ a

7.e+01
i.e^02
2.eF02

n a
a
a

S04M000123 1 1-Dichloroethene 79 < 6 <75 e a a a 7.eF07 a



CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet



Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 mL amber

gless eeptum bottle

(eoo14°C)

ii -

S04M000022
VOA

(Mdhod 8260B)

PW-leve)

--,

::h.



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

SVOA PCB HnviWnmmhl Wehr Acid Bnv'aanmmtd M7. M
Bx4act Bmect Apa Acid Digret Digat Acid DietUletim

. .

49

Digest
^:. . _.

Digest
-:.•^..=.

4;.
:

.:;^ Digest
^.. .,

S04M000106 S04M000107 S04M000108
"eu.oa"°"°ru

(M^8) (MethFodeoR2)

S04M000228 S04M000102 S04M000103
"ST IC: F, CI, NO„ ICP: Sb,Ae, Bs, Be,

NO. PO„ SO, Bi, Cd, Cc, Cu.
Fb.4M4N,
Se, Ag, P, Sr, Zn

S04M000104 S04M000105
7bWAlphe/Beta IC:NHL
a p
aY^

°'Pu
9P0^Pa
OBA: "Co, °'Sb, ^"

W
C4

^--EW,

IGR/MS: ^,,

Tafsl Uimi®



.^,

Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
3x40 mL amber

glass septum bottle

(cool4°G)

9

S04M000096
VOA

(Mnd°d 8260B)

0°w-tevet)

B18XR8
3x5 g EnCore

Sampler

(cool4°C)

S04M000095
VOA

(Med°d 8260B)

0dgh-lwd)



^.,

C7:

Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64 B17N64-A
3x40 mL amber 2x40 mL amber

glass septum bottle glass saptum, boula

(aoo14°C) (0oo14°C)

ii i;

S04M000115 S04M000124

(Me06o82HID) (A1°ibod 8260B)

(low-1°vel) (eddi=71°vel

B17N68
3x5 g EnCore
Sempla

(coo14°G)

= S04M000116
VOA

R.tatwa euuB)

(high-IeveU



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4 B191Y4-A B191Y4 B191Y4
3x40 mL amber 60 mL amber 500 mL 6ottle

glass septum bottle glass bottle
(coo14°C) (coo14°G)

804M000118 S04M000123 804M000119 S04M000120
VOA VOA Received Rcca:ved

(Memodffi60B) (MMePoOd8260B)
°dapmuonta (y.eaavedap°mav^r Anelystsr^questwascaocelledperoastome[(µac,v

Iw.-le°et aauyeie) uish-1°v°I ®atyai,) contact on 4/28/04. Samples were returned co
customer on 4/29/04.



CH2M-0401824

Attachment 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet

!Di}4'lsli i ^



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-058 PW I Df t

ollector CompenyContact TdephontNo. ProjeUCoordinator
PrlceCale $rj DetwTurnaround

Pope/PBstedHughes Steve Tmnt 373-5869 TRFNf, S7

rojeet Daignadon Sampling Loadon ey r SAFNo. Air Quality E]
60 Days

2I6-Z-9TrenchCharectalrationBomhole-SoII 216-7j9/C3426-intervei86488:5^ Qot -QZ.ri F03-018

lee y^ c/ Field Logbook No. COA . Method of Shipment
^/^^ - o Cf - vop HNF-N-3361 119152ES10 Govwmeat Vehiele

Shipped To Offslte Property No. Bill of Ladiog/Alr Bill No.

212-S Lab Opentions WA WA

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTlVETlETO: 8l7NN0 Preeervatlon ^^c

l H dliS i dl St
Type ofConainv

F

an or oragepcc a ng an

SAAIPLERS: Colleat 5 g with the eneere sampler. {(RAD <0.5 No. of Container(e) 3

tape sample to WSCF. Sample awlyule murt occur in 48 56 -
houm ar preserve wNh me1lnnaL Volume

. seeWmp)ie
Spedd

SAMPLE ANALYSIS I~M^

Smople No. Metmc • SanWk Deee Snmple Twe

e17N81 SOIL 083^ '' .

CHAIN OF POSSESSION S{gnlPeiot Namea SPECIAL INSTRUCTIONS Matrix e

_d'uqoidud IaeoavedFrm nmSS;3 . RcwiwdBy/Stmadln m o r DeteJfhne3'^
(1)VOA- 8266A-Caoplele;VOA-8160A(AddOn)(AcaaoilnlqHaua,aBWyleenzene)

i w^sdu

ger mm fine /3 3>
ymz^ey

Byrs le +me /3:31j ""+•n.^"2 ^u+ r ,d .S a4^6
E

s^ DML

nqidehed /ItemovedF i^ . DatNl'm¢ 1, "Devo.mK
f D4R,s 4qY^

RelmquidnABy/R Frm (Eird NadwdBy/SMWIn akn1m, nmuvp
V YdE

aelhpDhhedBy/RmowdFmm Dendt'ime ReceiydBy/gmredU DMa/fime

inquithedBylRemoaedFram Dero/1'ime / RecdvedBY/Stmedln Dde?une

LABORATORY R^By Tkk Detdfime

SECTION

FINAL SAMPLE DiNoml Mahod Dieposed By l7etrlfime

DISPOSITION

_4

ec
A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYlSAMPLE ANALYSIS REQUEST F'p}018_082 Fase I of I

ollector Company Contact Telephone No. Project Coordlaamr gNPrteeCode Data Turnaround
Pope/Pfrter/Flughes/Wiberg Skve Treat 373-5869 7RP.NT.S)

60 Days
ProjectDuignatlon SampiingLocat7on I ,y

74 uQ -jL5^

SAFNo. Air Quality El
216-7`9TlenchChalaetermaionBmehMe-Seii f216-Zr9^C3426 P03-018

leeChertNo. FleidLogbookNo. COA MelhodofShipment
HNF-N-3361 I

191
S2E310 Government Vehide

Shipped To OlGite Property No. Bill of Lading/Alr Bill No. .

222S lab Ope1°_.tions N/A N/A

- -

POSSIBLE SAMPLE RA7ARDS/REMARHS
•

Preservation
Cad 4c .

J
.

d/ Sti l H dliS
Type ofContainer P

orng an oragepec a an
No. of ConMiner(i) 3

Volume
sa

' . LRO®Itl)YI .

BymM

SAMPLE ANALYSIS
hWUr.aau .

Sample No. Matrix • Sampie Date Semple Tnne

BIBXR8 SOIL ^D/^jyelA^e

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix •

upq, OS/Re' 'shedB /Remo From etdvedBy/SSaedln a
VOA- 1260A-Canpkte;VDn-A260A(Ade-0n)(Acebnilnle,Henne.TBolylbenaiu)

e-son
ya.e^am

1 #F9olY

RelinqidshedBy/R dFsom IkuR'mn: Recaval in Datd1'MC

^

pM

^^ '{ I.^s r N

RdinquidiedBy/Removtd Flom Daldfinie D&WI-nneBy/SSOrod n ^ (J ^ n
A^k
sm-sdm

• r,9f 7 ^ Oy JsCF

/J , ^

'"(. /feCLfdti. c ^58 nUU^..uyxx
r n,.

dinpnishedBy/RemovedFmm beleffm Recavedey/Stx<d6 D"D>/rma w'wb<
o-tq.Y
wvw YY.

li^nifhed By/Removed From Dadfima Received By/Smred In Dete?ime x^

eiinquishedBy/RmovedFmm D4oTime RaceivedBy/Storedin Dete/rma

LABORATORY ReoenedBy rd` De^""e

SECTION

FINAL SAMPLE D'npossl Method Disposed By

DISPOSITION . " '

C;ZnA$0Q3$1 B(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST F03-018-091 p"se 1 ur l

Collector Company Cnntact Telephone No. Project Coordinator
Price Code gN Data Turnaround

PopelPfisler/HughftWiberg Slere Tieat 373-5B(9 7RQNT. S)
60 Days

Project Designation Sampling l.ocatio. ' ' feP
1 ^ 5

SAP No. Air Quality q
216-Z-9 Tn:nch Chamdcrizatiou BoreFmle - Soil •216-Z-9K9426 1^O' 1 F03-01 B

Ice Cheat No.
S/f e3 ' bSOCi Z+^ -

Field Logbook No.
HNF.N-3361

. COA
1I9152PSI0

Method of Shipment
GorunmentVeJticle

Shipped To
I

Offalte Properly No. Blll of I.ading/Air Bill No.

222-S Lob OperaOons N/A NIA

POB3IDLE SAMPLE IIAT.ARDS/RFMARKS

Preservation
Cnd 4C

Type of Container d
SpeciallLndling and/or Storage

No. of Contdner(a) 3

Volume
400L

s.ekan0)b
6pedd

SAMPLE ANALYSIS
La^udwu.

Sample No. Mehix • S_wnple Date Sampk Time

B1B)(w3 SOIL ^Y- 6!^ 3

L'HAINOFPOSSESSION Sign/PrintNemes SPECIALINSIRUCFIONS Meuix

Dne/r'une
"QdAed From ReneivsdBy/Slaedln DaWI'ine

y 1y35 (1)VOA-BNAA-Cnmpkte;VOA-6760A(Add-0n)IAalndhde,Heame,o-BuM^sawl
s-sdi
se-^

Fmm una / ' in ®e < we^

• ^^^

^
h D

%^
un ^^Ia ^o^.sdwos-a .a.oL^.a ow. > ^efs ly r^ .

./mYM

' uiahed BY^Raun^ed Fmm ai^m1e - Reserved By/Stared In um Ne'^°
L-Ilpn
WVRYYIn

Relinquished BylReonved From D*Wr•^^e Received BylStwed In Da«ne
x^b

Relinquished BymHanu`ed Flom DatetTinm Received By13tartd In Dnte/fime

LABORATORY Received By - Title DaWfime

SECTION

• FINALSAMPLE Diep^MMe^
-

- D'upoacdBy Deldfime

DISPOSITION - '

A-6003-618(03103)



.D C40 RADIOACTIVE 0000327 3•
Company Fluor Hanford, inc SHIPMENT RECORD Pa el oflg
Address Z-9 Trench / 200W

Shl aid q Colled 4.Prep p

Clty,State,Zip Richland, WA 99352

Contact M. A. Baechler
Va Motor q NrPs9r q UPS .

q Rell q Ae Cargo q S r

Phone 509-531-0638

^ r

SHIPMENT AUTHORIZATION NUMBER

. Markings Applled . 6. For Normal Form only T.
company CH2M Hill Sanford Group Radioactive -LSA q IdenBfy

Addrese 222-S Analytical Laboratory / 200W Radioactive - SCO q Physical Form q IJquld q Gas

CIty,State,Zlp Richland, WA 99352 TypeA

Type B with trefdl
®

q

.. . Solid

Chemlaal Fonn q Elemenlal
Atten6on R. A. Buehaw

A Deserlption 8, q Metal q Nitrate
Phone 509-373-4314 c^ q Oxlde q M6dure

5. HM Proper Shipping Name: Radioactive Material, LSA-11 q - q Other

exceptsdpackage - empty padmging 7 UN2910 ^-II1 q EMEROENCYRESPONSE 9,
exceptedpadmge - Insbumenborartldes 7 UN2910 SC0.1

n
Telephone 509-373-3800

excepbd package - Iimlted quantfty of materlal 7 UN2910 ^-
Emergency Response Guide(s) 163

excepted package - arBcles manufactured from 7 UN2910 Labels Applled 10.
natural or depleted uranium or natural thorlum

Empty
q Hlghway Route Controlled Quantity q

Spedal Form, n.os. 7 UN2974 ^^^^i^ I ® Exclusive Use Shlpment q
Low SpedBcActlvity, n.oa. 7 UN2912

Radioactive Yellow - I I q
with insWCyons

n.o.s. 7 UN2962
^lo^^ Yelbw- I II q

qaprds Applled q-
Flasile, n.o.s. 7 UN2918

SBbsldlery Hazard q If Rail Spedfy:
Surface Contaminatsd Ob)ed 7 UN2913 Flsslle Excepted, Grnms 2.612E-5

X T ype A Package 7 UN2915 ExoeptedPadkageStatement q

VJarning - Fisslle Material Conerotled Shlpment Do Not Load More Than=
20 Feet From Other Packages Bearing Radioactive Labels.

Packages Per VeNde. in Loading and Storage Areas, Keep at Least

11. No. rka• swar r.ww COGS c I No. Seal No. Isotop es T.I. aaR+doas Cr. xs. us.

1 Vp8-BSRT- 4N2V/X71/8/03/96A " N/A Am-241, Pu-239 0 5.40&5

ODSC %N4563 .

(ShIpper may describe padrage In detail on one of the unused lines above) TOTALS

12. This is to aertBy the above named materials are properly dass8fed, described, padoaged, marked and labeled, and are In proper conditbn for
Deperbnent of Transportahon.tre tlon Ing to ppIlydble regulatlons of the

On R ot DOE-RL Date Organlzatlqn Complete Cost Code ( Inc. End Function)

04/14/2004 F'H Geoeciences Support 1191528520

13. u o a 9e ^^^Q 1 Meter from Surface

0<0.005 or_rnSvRrr <0.005 or mSvlhr
<0.5 or_mremMr (N+6 T ) ^5 or mreMhr (N+6 y )

AddiBonal Data and Instructlona
(Inc. Readin on Intenml Pa in

ersor on ner

J<O.41

Bq (22 dpm) 6 y Irm2

<•^ Bq (22 dpm) a tcm2

<7b1. 2-2 HSRCM
OnsMe Umgs

Surface Q mSv/hr (200 mremlhr)
® 2 metars <0.1 mSvlhr (10 mrerWhr)

® Cab I <0.02 mSvAu (2 mremlhr)
or sieeper (Using N+Qy )

big n n on .

z- oK
Survey No.

icyfi- Sg
Date

t
,4.

15.

eie r

TI
Shipment has been inepeded and verified to be In mrrmpgance with DOT regulations

Authortzed Pdntsd
Signature Name

te

Dam

16. SHIPMENT
AIRTFtANSPORT CAR oA PASS O RAIRCRAFT . xtrensions an
CERiIFICATtON

q N/A

q Cargo Aircraft Only
Labels Mplied

q Ltti Qty [J ResearcMMedical Diapnosis

T.I. q Human Medinl Research

17. OFFISITE AUTHORIZATION
Tra cking No. Date Sh ipped o ng ETA

Surveyed Date ApPrmd r ShIpMOn t ate



:^p

^:•

FLUOR Hanford Inc CENTRAI. PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUE4T F03-018-096 P'B• L of L

o r. ^. /^/
'

ComnantCoo t TelevlwneNo.
t' ' r

hokctCoordbumr
SI

^aCode SN DamThrvaround.
."'(rL lTU't S r 5s ls f.v`rL.4NY T@BNf.

60Days
f SAFNa. AlrQttality q

216-Z,9TrenchChuuclerizetlnnBOrehole-Soil 2 (o"Z-Y F03AI8

IaC64'R
^ N^ tl 1F'^NF-Nk^3(,OI ^A//7/.52^5/U

MetlwdofSYlvnuat ^-..V.

Shiuued To OBlIm Prooertv No. NI-4
BEof Ltline/Atr BIB

222S Lab Opnulione.

POSSIBLE SAMPLE HAZARDS/REMARIt3

n10 A^

7YPeofGnmmer
Spetial F6Hdling and/or StoraBe

No.orCoomina(a)

Votunu 'l r
dV

SAMPLEANALYS6

. .

Sample NP Sampm Date Samp10,Lre

s,eo,s 0{ L ^l 65 1 v

CHAIN OF POSSESSION Sign/Prlvt Nemes SPECIAL 8UCIlONB Maoix'

Relinqds6edH cNfine /s

W

dvedBi5bnA
m^e.m.n

NAild
IbqvhhedBylBenneedFu m Wr'lfi°° vWHyl3 In °^"^v^.,e

Iivqd.hM By/Benuvrd Fmm Wdrime wd ByiSbeN ln aenu.

t•n..

eWqdlhedHY From ^T°^A4°° ed Received D^^i°C
^d
v-Y^eMn

ReBWOkM1adHY^BvmoredFmm Ih¢/I,ne revei"d DvWline

elinqvihedBy/aemnredFmm Wb/five BySbmdln Dwe/rine

LABORATORY Received By nde nnerfimc

SECI'ION

FINALSAMPLE OisFanlt^dennd °'9F°^By ' ^r.

DISFOSffION

AA003-618(03103)



FLUOR Hanford Inc CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-015-082 Pw I of I

Collector
Pope/Pfinur/Hughes/Wiberg

CompanyContnet
Stove Treol

TelephoneNo. ProJetlCoordlnator
373-5569 ?R^T ^

P^eeCode 8N DataTurnaround

60 D
roject Deilgnatbn
216-Z9Tmn;hChnncler'vMionBareAwk-Soil

Sampling Lamaoo
216-7A/C3426

SAF No,
F03-018

qAir Quality
ays

Ice Cheat Na Field Logbunk No.
HNF-N-3361

COA Method of Shipment
119I52ESlO Govemnuat Vehicle

Shipped To
222-S Lab Operations

Olfalte Property No.
N/A

Bill of Lading/Air Bill No.
N/A

POS3IBLESAMPLEHAZARDS/REMARKS

Prefervatlon
Cuw<C Ced4C

TypeofContainer `U
alp

Special Handling and/orStorage
. . . No.ofCoutniner(>I)

2

Volume
60mL 120mL

- . 9een®(qm 5®Ym(t)m
..

SAMPLE ANALYSIS

SP^tl^l
6wnftllae^

'epwid
Gsuunbu.

Sample No. Mebix• Samp6eDeh SampleTinm

B18XRe SOIL y al^ /o X X

CHAIN OF POSSESSION SigdPriut Names SPECIAL INSTRUCTIONS M°w'e

P. Date/rlme RecehedBY In ime
(1) Snd-VOA-3270A(CCL$Smd-VOA-8270A(AddAn) 1 1,3,4-T6neWylhenxene,

cyewmxnuooe,Tahnly(pnroPwte):PCB,-SOEZ

Yn^^

,o.mu

u KdFlmn ^/C'J

If'
adkvpaayed F DhdTkm // O

Received8 In ax

J!
d

yl8faed ,D&°rO°e

13

(2)ICPMenh-6010A(fAL):ICPMUa6-6910A(Add-nn)(Anenie,BerylRmqBimnMh,Lead,
fi0tiun4FhwPhom4Seleni®,Snonamn);Macary-7471-(CV):ICAvinns-30D.0(CWaide,

F7uoride, Nidugen I. Nitntq Nitrogm in Ninita, Phmp6at4 Sulfeta): Ammonidh54d; Tdzl Cymide -

90I0',Sd6den-9030:PH(Soi9-9095 .3U0.^
r
P `f

0~

A-Au
ng-po.geab
ni.amtMm

Rdmq"d O^1^6ns

.

RativedBy/Slaed)n D.IaTme ^1 J 411I

.^M*^.dh^ rMatev^ 7N.r

e'AqW

w^ise°

elunpnpde6ed By/Remnved From Dabe-man" Rwabed By/Storcd In DeIOT°ue rf••*^L easkr/, s•,rf alw
^nw

J ^
Re6nquirshed By/Removed Frao DseTwa caived By/Stnred In DatdC^me

^,/ ^

^W a'f:r^pyy,t,a^ ^ J^iw at^4/ T+'-

/11Jnu

LABORATORY R^^
DaP/1-uneTdk

SECTION '

FINAL SAMPLE Dispmel Mcihnd By Dnc/rime

DISPOSITION-

4^AAO03-810(03l03)



1 RADIOACTIVE 10000331 3
Company Fluor Hanford, Inc. SHIPMENT RECORD p l rlage o
Address Z-9 Trench / 20oW

Shi aid q Colled 4® Prep .p

CIIy, Stzte, 7Jp Richland, WA 99352

Contad M. A. Baechler
Via Motor q Air Psgr q UPS

q Rall q Air Car o q Site Carrier

Phone 509-531-0638 SHIPM

g

ENTAUTHORIZATIONNUMBER N/A

2 . Markings Applled S. For Normal Form only 7.

Company CH2M Hill Hanford Group
RadloadNe - LSA q Identlfy

Address 222-S Laboratory / 200W Radloadlve-SCO q Physical Form q Liquid r] Gas

Clty, State,Zip Richland, WA 99352 TypeA
Type B with befoil

®

q

. ® Solid

CheMral Form q Elemental
Attention R. A. Bushaw

Desaari tionp a. Metalq q Mtrate
phone 509-373-4314

LSA-I q ® Oxide q Mlxture

5. HM Proper Shipping Name: Radioactive Material, LSA-II
S

q q Other
exceptedpad®ge - emptypadmging 7 UN2910 LSA-111 q EMERGENCY RESPONSE g•
exceptedpadmge - Instrumentsorartides 7 UN2910

i-I q Telephone 509-373-3800
excepted padage - Ilmited quantity of ma^rial 7 UN2910

excepted padrage - articles manufactured from 7 UN2910

SCO-II

Labels Applied 10
Emergency Response Gulde(sJ 163

natural or depleted uranium or natural thorium
Em t

,
q Highway Route Controlled Ouantlty q

Special Form, n.as. 7 UN2974 p y
Radioactive White - I Exclusive Use Shlpment q

Low SpedBc AdLrky, nns. 7 UN2912
Radioadive Yellow - II

q

with instructlons
n.o.s. 7 UN2982

' Radioactive Yellow - III
-

q
Placards ied qApd

Fissile, n.os. 7 UN2918
rdSdbaldl H q

3pedfy:If Rail
Surface Contaminated Object 7 UN2913 ary aza

Fisslle Excepted, Grams 3. 55E-4 . ®

X T pe A Packa e 7 UN2915 Excepted Package Statement qy g
Warning - Fissib Material Controlled Shlpment. Do Not Load More Than

20 Feet From Other Packages Bearing Radioactive Labels.
Packages Per Vehicle. In Loading and Storage Areas, Keep at Least

11.NaPks. MUdNP.ewa, COC/Spec SedalNo. Seal No. Isoto pes T.I. aW+cs+ae sr.vn..

1 VPS-BXNT- 4H2V/X71/S/03/USA 2/03- N/A Am-261, Bu-239 0 6.61E6

005 /M4563 050024

(Shipper may descritN3 package In detail on one of the unused Ilnes above) TOTALS

14.

3.

This Is to certify llikthe above named materials are prope rty classified, desedbed, packaged, marked and labeled, and are in proper condition for
tra on a Ing to appllwde regulations of the rbnent of Transportation.
Ce f ig On alf of DOE-RL Dsfe Organlzation Complete Cost Code (Inc, End Function)

04/16/2004 FH Geosciences Support 1191528820

u sle e ge DP^^0 1 Meter from Surface mears Oute r on ner

<0.005or_mSY/hr <0.005or mSvRU

IO.41

Bq(22dpm)y/rm2 Surface <2mSv/hr(200mremlhr)

O.5 or mreMhr (M+S y) , or mrenVhr (NW y)
0.04 Bq (22 dpm) a /an2 C 2 meters <0.1 mSv/11r ( 10 mrenVhr)

Additional Date and Instrudlons
7bl• 2-2 HSRCM Q Cab <D.02 mSWhr (2 mreMhr)

pna Readings on Internal Pad® in naMe Limits or aieeper (Umng N+q Y)

ere- ^ ^en en rg Bld g. fjWA.
z-

uryay
u^s5 a!6

14. S
umWrIlCla

15.

6.

Shipment has been Inspected and verified to be in mmp6ance with DOT regulations

Authorized Prinbd
Sig nature Name

SHIPMENT

AIRTRANSPORT ^RO AIRCRAFT GERAIR FT
CEATiFICATION q Cargo AlrcraR Only q Ltd Oty L] ReaearddMedical Dlagnosls

q N/A Labela Applied T.I. q Human Medlral Research

Data

Pxg . mensions an

17. F SI
ra ng N o. a e Shipped uting

Surveyed By a App roved Shipment de ate

(1/E?ed^^%14c^1)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-059 F•a I or 1

Collector Company Contact TdephoneNo. ProjeetCoord{nator
' Frt« Code Sj1T DataTurnaround

Pope/Ptister/Hughea Shre Tmnt 373-5869 TRFNI , Si
60 DaysProjeetDesignn0oa Sampling Location SAFNo. Afr Quallty q

216-Z-9 Ttench CharacWi>xion Borehole • Soil 216-Z-9/C3426 - Interval 119'-121.5' F03-018

IeeCheetNo. FfeldLoghooleNo. COA MeNodorShipment
HNF-N336f- d-f 1191 52FS10 OovemneatVehicle

Shipped To OIGi6e Property No. Bfll of Lading/Air BIII No.
222-S Lab Operations N/A N/A

POSSIBLESAMPLEIfAZARDS/REMARKS

RADIOACflFETlETO^ B17HH! Preeerntioa ^'^

Type of Container e0a^
ecial Handlin nnd/ r StoraS egp o g

SAMPLERSTOP(P('Sgaoillnuoenchvialwiththeencoreamnp/er. No.orContafner(s)
BofHea ms pre-labeled. Wrlh lhe Hela nam6erfrom the chain an 40M,
euchvld. Volaone

.. aesk^0)b ,
Ste"

SAMPLE ANALYSIS

Sanple No. Matrix • SauWk Date Sample Time

6171k64 SOIL 1/.2/ . Al lr[oo

CHAIN OF POSSESSION Sigo/Print Names SPECIAL INSIRUCI7ONS Matrix •

I' 'ehed gyB®oved Dee/I'nne
^

Received In Ihldl'une IS
41 •^ 222-S Lebmetory will provide 40 mL VOA vials duthe.e been preyrweed with eodimn bisolGte ^i

/pt , 1f^Le I O/t^^E o O
1 VOA-8260A-

0
VOA-8260A Add-On Acelaoilnle He»mooqn-BUt^`^aneI

() ^^ ( )t
nrafw

ItelmqaiekdBy/RemovedFmm Dd&Tm RereivedBy/8torcdIn Dmdr®a
, .

surm
W-Mnc
n al

i us6edBy/RemwedFnwn DaWCme Reaiv:dBy/Stmedln DaldCune A-Ak
Ds-oMaau.

. . mru..nuW,

linqmehed By/Reomved From Dtloffime Readved BylSfined In - DBIe/finn ^n°wrrnM
VVptl
wv s fi

Relinqaidud By/Rmnwd From Derc/fime Received gy/gtared In Dndl'ene .
ft s ss

x-ar

eMnquehed By/Remaved Frmn Dekll'ime ReodKd By/Stortd In DNe/rune

LABORATORY. RecavedBy Tide Dao-/ume

S6CTION '

FINALSAMPLE D'upmelMdhod DispmedBy DeWFime

DISPOSITION

.P

A-6003-678(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST F03-018-060 Pese 1 of I

ollector CompaqContact TekphoneNo. ProjcetCoordlnator
PrimCode $jQ DamTurnaround

PopNPfister/Hugfws Steye Tmnt 373-5869 TRENT, SJ

60 Days
rojectDedgoa8on SampliagLocnBon SAFNo. Au.QuaDty D
216-Z-9TrenchCheracbriimtionBorohole-SoR 216-Z-9/C3426-Iotravd1 19-121.5' F03-018

Ite Chert No. P -00 ' Lo8boo4 No. N'l4-e J.gfy COA MetYod of SYiparent
HNF-N236F -/ 1191 528S10 CoveanmmtVehicle

Shipped To OtLite Property No. ^ Bill of hding/Alr RIO No.

222-S Lab Operatlom WA N/A

POSSIBLE SAMPLE HA7ARDS/REMARRS

BADIOAC77VE77E7T): BI7NNI Prescrya8on cOOI^

lype of Container F
Special Handling and/or Storage

SAMPLERS: CallecrSgwith the eecon amnplec {/RAD <0.5 No. of Contalner(r) 3
mrem/hr lake amnple to WSCF. Sample analyala muat occur Inl8 58
houraarpresenawidimelhanol Volume

.
-

soRa.(i)b .
.. sperYl ,

SAMPLE ANALYSIS
lennstio^a

Sample No. Menix • Sampb Date Sample Time

917N88 SOIL

CHAIN OF POSSESSION SIgn7Print Names SPECIAL INSTRUCTIONS Matrix e

I' uidrtdBy/Removed DB^e9S^t^/oc

Y`

Reoeivad ` Date?®el^^/^rj
(I)VOA-82e0A-Ca,q,lerc;VOA-8260A(Add-0n)(Aeetontrile.Hevne.o-Butylbemenel ^

E /S:4 I

elioquneadBy Fmm Dot dme ^^ RaaivadBy/Sm^adhi DeWf®e 9FS Jy
W.W.
o-m

vqddwlRY/R^dFmm DatdTwe ReceHdBy/Blwadtn Dmdi'ime e-µ^uw,
q/ps IIyY,

l^ll^e

Re1'mqms6ed BypReeneedFmm Dero?mrc Recelved By/Slucd in Dat/Cune
LyLkw
WV^a

RelioqWehed By/Remowd From Drte/1'une Reeeived By/Stmed In
xder

ReUnqWshed DndlSne ReaivedBy/Staedln DetrJJiime

LABORATORY ReWiVed BY TYle Dndlime

SECTION

FINAL SAMPLE Dielwad MeOnd Di>poeed By DtldFsoe

DISPOSITION

^

A-6003-818(03/03)



O,Q1611JAL !^(

Sample Event Infoneation

SAF: F03-018

OU: 200-PW-1

Type: Chain of Custody Problem

Description:

Justification:

of this data use issue will be evaluated by the GRP during the data quality assessment

Project Coordinator (Prm n Name) Date

Page 1 of 1 A-e003-840 (03/03)

SDRNo.: F04-026

SAMPLE DISPOSITION RECORD Revision No.: 0

Date Initiated: 04 /22 / 04

Project: CPP 200 Area

SamplingEvent: 216-2-9 Trench Characterization

Laboratory: 222-S Laboratory

Samolina Information

Number of Samples: 2

ID Numbens: B191Y4, B191Y5

Matrlx: Soil

Collection Date: 04/19/04

Issue Backaround

Class ® Project Data Use q General Labor®tory Direction q Validation Direction q General Sample Management Direction

Incorrect Sampling Date on Chain of Custody

Dlsoosition

Deseription:

The sampling date listed on the chain of custody for these samples was indicated to be

4/21/04. However, the actual sampling date was 4/19/04.

The listed samples were collected using a split spoon sampler on 4/19/04. This date

represents the date on which the sample was actually collected from the borehole. Impact

process.

Aooroval Sianatums

SJ Trent 05/17/04

VJ Rohay ^A'/fA^7^' pf // } /o^

Task Manager ( Pdnt/Sign Nam ► Date
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